ABSTRACT
INTRODUCTION
nline higher education has been growing worldwide, especially evident in the context of MBA and business master's programs. Between 2012 and 2016, the number of AACSB accredited universities offering online MBA programs increased from 97 to 140 (Nelson, 2016) . According to Google Trends statistics, while the number of searches for "online MBA" has remained stable during the last decade, the number of searches for "online MBA cost" has steadily increased by 200% for the same time period. Amidst the growing interest in the cost of online MBAs, disagreement exists as to how pricing of online education and specifically online business degrees should be done (Byrd, Roufagala, & Mixon, 2015 , Straumsheim, 2017 , Poulin & Straut, 2017 , Liberman, 2018 . There is a growing need to understand the pricing of these programs. As the offering of online MBA programs becomes more prominent, and the technology through which distance education is delivered matures, the tuition norms for online MBA programs evolve. Therefore, profiling the determinants of the tuition for online MBA degrees is an important question for university administrators, as well as public policy advocates concerned about public access to higher education.
Given the absence of current studies on the tuition determinants for online MBA degrees, the focus of this study will be to profile current online MBA tuition levels, and to empirically and statistically identify the factors that determine them. Using online MBA tuition data for programs in the United States, a pricing model is developed to establish how tuition levels are determined. Specifically, the roles of the following six variables are studied: private vs. public nature of the university, size of the student population at the university, the student-to-faculty ratio, whether or not there is a GMAT requirement for applying to the MBA program, on-campus residency requirement, and finally the accreditation status of the program. Data from a total of 149 online MBA programs are statistically examined to quantify the role of the above factors, and the findings indicate that the combined effects of the above factors can determine tuition levels with a high level of accuracy.
BACKGROUND
Ever since these early forms of distance education, the common theme has been, and continues to be, to achieve a high degree of efficiency from both the institutional and student perspectives (Rumble, 2009) . These efficiencies are realized, for example, through the relaxation of logistical constraints of where the student and instructor are located at the time of instruction, reduced reliance on physical infrastructure, the ability to scale up programs to serve large student bodies, and other factors that ease and facilitate the learning process. The transformation of these efficiency gains in terms of the cost structure for the institution and the tuitions charged from the students has not always been apparent due to the presence of various other costs such as faculty development, information technology costs, and variations in the online instructional approaches used in various universities. At a time when debates around the affordability of growing higher education student loans have taken center-stage in the national psyche, it is important for universities and colleges to be fair and methodical in how they determine the costs for their online programs, in order to provide the public with access to higher education while maintaining institutional competitiveness and profitability.
Current studies on the determinants of tuition for online MBA programs are non-existent, and past research in this area is for the most part dated, while other studies fail to directly relate to the context of online MBA tuition pricing. Most of the formal studies of this issue date back nearly a decade (Eaton, 2006; Estelami & Rezvani, 2011; Smith & Bramble, 2008) , indicating that certain factors that characterize an online MBA program can influence tuition levels. For example, the profit orientation of a university was found to influence online MBA tuitions, such that programs which are non-profit are typically found to have lower tuition levels. Research has also shown that enrollment size and funding source of higher education institutions may be correlated with tuition levels (Wang, 2015) . In addition, the endorsement of a program by an accreditation agency can positively influence its attractiveness to prospective students (Eaton, 2006) . However, most of the past studied, in addition to being dated and therefore not capturing the current dynamics in the online MBA market, have only explored the effects of a limited number of variables.
DETERMINANTS OF ONLINE MBA TUITION LEVELS
The tuition of any online program may be affected by a series of variables that characterize the institution, as well as variables that determine the student requirements for entering or completing the program. Among the variables that describe an educational institution are the size of the student population, the student-to-faculty ratio, the accreditation status of the institution, and the public versus private status of the institution. The tuition level of an online program can also be affected by the requirements and demands made of prospective and enrolled students, such as whether or not there are GMAT requirements for applying to the program, and whether the students are required to attend any on-campus residency events to complete their online degree. In what follows, we will examine the potential role that the above factors can have on online MBA tuition levels, and then present the results of an empirical study.
The Effects of the Size of Student Population
It can be argued that larger educational institutions experience greater economies of scale. Larger scale of operations translates into greater efficiency gains due to the use of shared resources and lower cost of delivering the educational service. This relationship can be expected because a larger student body enables an institution to deliver its services more cost-effectively on a per-student basis, thereby potentially reducing the cost of education for the students. Research has shown that even in traditional face-to-face contexts, larger universities charge lower tuitions and experience lower costs of service delivery per student due to their size (Laband & Lentz 2003; Patterson, 2000; Rumble, 2009 ).
While past research supports the negative relationship between institution size and cost of educational delivery, research on the effects of the size of student population on tuition in the specific context of online programs is nonexistent. On the one hand, it can be expected that larger brick-and-mortar institutions can experience cost savings due to their size, which can transfer over to the side of their operations dealing with online programs. On the other hand, it is possible that larger institutions have a greater degree of brand recognition and can therefore charge higher tuition levels. The net effect of student population size on the tuition for online MBA programs can therefore not be definitively determined based on past research, and the nature of this relationship needs to be empirically explored.
Student-to-Faculty Ratio
One of the factors that has been known to affect the cost of higher education is the ratio of the number of students to the number of faculty, known as the student-to-faculty ratio (STFR). In general, educational institutions that have a low student-to-faculty ratio demand higher tuition levels (Bound & Turner, 2007; Johnson & Turner, 2009) . This is because programs with a low STFR can deliver a greater degree of personalization to their students, as each faculty member would be able to attend to the needs of a smaller number of students (Orellana, 2006) . The higher level of quality of education that may be perceived to be associated with such a personalized learning environment can help justify higher tuition levels.
In addition, schools that have a low STFR often experience higher costs of educational delivery on a per-student basis, since the same faculty member would be responsible for teaching a small number of students, and as a result a greater number of faculty would need to be employed in order to serve the student population. Despite these expectations, the extent to which the student-to-faculty ratio can influence tuition in online settings has not been studied in past research. In an online environment, due to the use of technology to facilitate instruction, and the distant form of student-faculty interactions, the level of personalization is less evident, compared to face-to-face settings (Christensen & Horn, 2016) . For example, the degree of one-on-one contact with the faculty member is lower since much of the education may be assisted by support staff, teaching assistants, automated teaching modules, and other asynchronous means of teaching that may not require direct one-on-one involvement with the professor. Therefore, while one may expect a positive relationship between STFR and tuition levels for online MBA programs, the degree to which this expectation materializes is an empirical question.
Accreditation Status
Accreditation is an oversight process in higher education, and especially important in business education (Eaton 2006; Lagrosen, 2017) . The attainment of accreditation signals to various stakeholders, that a program has been independently reviewed by external reviewers and meets specific standards of quality. Prospective students often screen their choices of schools based on whether or not the program has been accredited (Cavico & Mujtaba, 2010; Jewett, 2012; McFarlane, 2014) and employers may also only narrow the scope of their choice of schools for recruiting graduates to those that have accredited programs (Kohlmeyer, Seese & Sincich, 2011) . While it is possible that having an online program accredited will be viewed in greater regard by the stakeholders (e.g., students and employers), the relationship between accreditation and current tuition levels for online MBA programs needs further study.
Private versus Public
From a segmentation perspective, private universities target a more affluent population base and are also viewed as more exclusive (Tang, Tang & Tang, 2015) . In contrast, public universities serve the needs of more cost-conscious students and may have tax-payer initiated mandates to make education widely accessible to the general public through affordable tuitions. As a result, public universities' ability to raise tuitions is constrained (Basch, 1997) . Past research has shown that the tuition level for public universities is generally lower than for private universities in the United States and abroad (Smith & Bramble, 2008) . In the context of online MBA programs, it may therefore be expected that the tuition levels for programs offered by private universities would be greater than the tuition levels for public universities.
Residency Requirement
The notion of distance delivery of education is implemented to varying degrees in online MBA programs. Some programs require that students attend on-campus activities, such as residential workshops at some point during their program, while others do not have such residency requirements. From a pedagogical perspective, the motivation behind having an on-campus residency requirement is that it enables the students to experience the campus environment of the university, personally interact with their faculty, and build a stronger sense of connection with fellow students (Ponzurick, Russo-France & Logan, 2000) . Despite these benefits, residency requirements demand greater resources from the institution in terms of providing the facilities, staff and faculty to host on-campus residency events for online students. It may therefore be expected that online MBA programs that have a residency requirement would have higher tuition levels compared to those that do not have residency requirements.
GMAT Test Requirement
Entry requirements to MBA programs can form a hurdle for some prospective students. One of these hurdles in graduate business education is the requirement for taking the GMAT (Graduate Management Admissions Test) which requires considerable effort in exam preparation. Studies on GMAT as a predictor of MBA performance indicate that while the GMAT verbal score is positively correlated with graduate GPA level of MBA students, it is in fact the prospective MBA student's undergraduate GPA and work experience which are the stronger predictors of academic performance in an MBA program (Fairfield-Sonn, Kolluri, Singamsetti & Wahab, 2010; Kass, Grandzol & Bommer, 2012; Pratt, 2015; Hammond, Cook-Wallace, Moser, & Harrigan, 2015) . Waiving the GMAT requirements for applying to an online MBA program may encourage a greater number of applications, resulting in higher demand for the program and the ability of the program to charge higher tuition levels. This is because programs that are less demanding in terms of entry requirements are more likely to receive large number of applications. The resulting higher level of demand for a program can possibly enable an institution to raise its tuition levels.
Despite the positive effects that waiving the GMAT requirement may have on tuition levels, as argued above, negative effects may also be expected from such a waiver. This is because more prestigious programs often have strict standards for acceptance (Christensen & Horn, 2016) . By not requiring the GMAT from prospective students upon applying to the program, the program may send a signal to a variety of stakeholders that it is of lower quality. It is therefore possible that waiving GMAT requirement will lower perceptions of value in the program from the perspectives of applicants as well as employers who recruit their future employees among graduates of a given program. The net effect may be a lowering of the brand equity of the program which can negatively affect the amount of tuition the program could demand of students.
RESEARCH QUESTIONS
Based on the discussion presented above, the objective of this paper is to examine the following research questions:
1. What is the impact of student population size on the tuition for online MBA programs? 2. How does the student-to-faculty ratio at a university affect the online MBA program tuition levels? 3. Are there differences in the online MBA tuition levels, based on the accreditation status of an online MBA program? 4. Are the online MBA tuition levels different for private versus public universities? 5. Are the online MBA tuition levels different for programs that have on-campus residency requirements versus those that do not have residency requirements? 6. How does the waiving of GMAT requirements affect the tuition for an online MBA program?
METHODOLOGY Data
The data for this study were collected from public sources that provide detailed information on online MBA programs, including tuition levels, university characteristics (e.g., size of student population, student-to-faculty ratio), accreditation status and application and residency requirements. The data were captured from two sources: onlinemba.com and Integrated Postsecondary Education Data System (IPEDS). From onlinemba.com web site, information such as location, funding source, GMAT requirement, residency requirement, estimated tuition, minimum program length, accreditation agency, student population, level of urbanization, and student to faculty ratio were collected. From IPEDS, information such as educational level, and degree-granting status were collected. This method of data collection, and the use of established publically accessible secondary data sources for analysis of relationships of interest in understanding pricing patterns in the marketplace consistent with previous studies (CITES: a couple of citations of past studies). The data collection took place in November 2017. A total of 149 programs were identified and used for the purposes of this analysis. Of the 149 programs studies, 87 were private, 20 required oncampus residency visits, and 99 required the GMAT as part of the application process. The average size of the university student population was 10,575 and the average student-to-faculty ratio was 15. 
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RESULTS

Bivariate Analyses
Below, we will first examine the relationship between tuition levels and each of the research variables of interest, one variable at a time. For the research variables of interest that are categorical, the average values for each level of the variable are computed, and then t-tests are used to determine if any of the observed differences are statistically significant. For continuous research variables, correlation analysis is used to determine if a relationship between tuition level and the variable of interest exists. The use of t-tests for categorical variables and correlation analysis for continuous variables is consistent with the norms in bivariate analysis in which the empirical relationship with another continuous variable (e.g., tuition levels) is being tested (Hair, Anderson, Tatham & Black, 1998; Lehmann, Gupta & Steckel, 1998) . Table 1 shows the different levels of tuition associated with the different levels for the research variables. With respect to the private versus public status of the university, the average tuition for private online MBA programs was found to be $31,640, compared to $25,974 for public programs. This difference was tested using a t-test and found to be statistically significant (t147=3.87; p<.1), suggesting higher tuition levels for private online MBA programs. In terms of on-campus residency requirements, the average tuition for online MBA programs that require on-campus residency visits was $44,425, compared to $26,935 for programs that do not have an on-campus residency requirement. This difference was tested using a t-test and found to be statistically significant (t147=19.46; p<.01), indicating notably lower tuition levels for programs that do not have residency requirements.
The average tuition for online MBA programs that require the GMAT was $30,164, compared to $27,537 for programs that do not require the GMAT. This difference was tested using a t-test and found not to be statistically significant (t147=0.75; p=0.39). In order to determine the effects of accreditation bodies on tuition levels, the online MBA programs were categorized into two groups: those with AACSB accreditation (which accounted for 44% of the sample), and those without. The average tuition for programs with AACSB accreditation was $34,052, compared to $25,489 for the remaining programs --a difference that is statistically significant at the p<.01 level (t147=9.30; p<.01).
Two of the research variables of interest are not categorical, but rather continuous: size of the student population at the university, and the student-to-faculty ratio (STFR). For these variable, the Pearson correlation coefficient between tuition and each of the two variables was computed. The correlation between tuition and student population was found to be 0.43. The positive sign of this correlation indicates that the larger the student body, the higher the tuition. This correlation is statistically significant (p<.01) and supports the view that larger institutions benefit from their widely recognized name and may be able to charge higher tuition levels. The Pearson correlation between tuition and studentto-faculty ratio was found to be -0.17. The negative sign of this correlation indicates that programs that have a higher student-to-faculty ratio have lower tuitions. This correlation, though small in magnitude is statistically significant (p<.05) and suggests that when more students are allocated to professors (hence a higher STFR), the program costs (in terms of the tuition paid by the students) decline. This finding concurs with the view that increased operational efficiency of the institution is passed on to students in the form of lower tuitions.
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Regression Analysis
While the above analysis examined the individual effects of the various research variables on tuition levels for online MBA program, the combined effects of these variables needed to be further examined in a single analysis using linear regression. Regression analysis is used when a continuous variable (e.g., tuition levels) is being predicted (serving as a dependent variable) by other continuous variables (e.g., student-to-faculty ratio) or categorical variables (e.g., GMAT waiver) expressed using dummy variables (Hair et al. 1998; Lehmann et al. 1998) , used as the independent variables. The sign, magnitude and significance of the independent variables would then be indicative of their empirical effects on the dependent variable.
In this regression analysis, tuition was used as the dependent variable. The independent variables were the research variables outlined earlier: GMAT requirement (coded as a dummy variable which takes on a value of 1 if the program application requires the completion of GMAT, and takes on a value 0 if the GMAT requirement is waived), on-campus requirement (coded as a dummy variable which takes on a value of 1 if the program requires on-campus residency visits, and takes on a value of 0 otherwise), AACSB accreditation (coded as a dummy variable which takes on a value of 1 if the program is accredited by AACSB, and 0 otherwise), and private status of the university (coded as a dummy variable which takes on a value of 1 if the university is a private institution, and a value of 0 otherwise). In addition to these predictors, the two continuous measures, namely student population and student-to-faculty ratio, were also used as predictors in the regression analysis. Before running the regression analysis, it was important to establish that multi-collinearity is not a concern. The condition number for the set of predictor variables was computed and found to be 3.28, indicating that multicollinearity is not a concern (Hair et al. 1998 ).
The regression analysis achieves a high degree of model fit (R 2 =0.55) and is statistically significant (F6,139=28.64; p<.01). The regression analysis results (Table 2) indicate that, consistent with the correlation analysis reported earlier, the size of the student population is positively related to tuition levels. This is evident in the positive and statistically significant (p<.01) coefficient for student population. Also consistent with the results of the correlation analyses reported earlier, the student-to-faculty ratio negatively impacts tuition levels (p<.01). The private status of a university contributes to tuition levels at statistically significant levels (p<.01). This is consistent with the bivariate analyses reported above, as well as earlier studies in this field dating nearly a decade ago (Estelami & Rezvani 2011; Smith & Bramble, 2008) . The regression analysis results indicate that the requirement for on-campus residency visits does not affect tuition levels. The results also indicate that the GMAT requirement does not affect tuition levels (p>.1) -a finding that is also consistent with the insignificant effect which had been observed in the bivariate analysis reported above. Also consistent with the bivariate analyses, AACSB accreditation of a program is found to have a positive and significant effect on tuition levels.
DISCUSSION
The online MBA degree is growing in its credibility and public acceptance, and earning an MBA using distance methods is becoming more acceptable by key stakeholders such as employers, prospective students, university administrators and accreditation agencies (Eaton, 2006; Lagrosen, 2017) . Akin to the growth of public acceptance of the online MBA degree, a growing number of online MBA programs offerings is also driving up the cost of education. In light of these trends, it is critical to understand the factors that affect the tuition for online MBA programs. For institutions that are currently offering online MBA programs, such an understanding of the pricing may help assess the market competitiveness of their programs; similarly, for institutions that are planning to offer online MBA programs, such pricing knowledge may provide guidance on enrollment expectations. Understanding the drivers of online MBA tuition is an equally important concern to regulators concerned about the pricing, recruitment and placement practices used by online MBA programs. Hence it is of central importance to many stakeholders to understand what factors determine the tuition for online MBA programs.
The results of this study demonstrate that online MBA tuitions are closely linked to underlying characteristics of the program, such as its residency and GMAT requirements, as well as institutional characteristics such as the size of the university's student population and the student-to-faculty ratio. The regression analysis results discussed earlier provide a formal framework for developing such relationships using the coefficients for the various research variables profiled in this study. For example, if a program aimed at serving underprivileged populations is determined to be over-priced, downward adjustments in tuition levels may be called for. Such directional adjustments are critical in ensuring that an online MBA program is providing students with the level of value that is consistent with its promises and mission.
Several limitations of this study need to be acknowledged. The data for this study was limited to the 149 online MBA programs that could be identified through the secondary data sources used. Use of other data sources to identify other online MBA programs would expand the scope of this study and potentially enable empirical examination of a larger array of variables that may affect online MBA tuition levels. Future studies can also expand this line of research by examining the determinants of tuition levels for other graduate business programs, such as masters and certificate programs. Furthermore, while the GMAT waiver, which is a categorical variable, was used as a predictor in the empirical analysis presented, the use of average GMAT scores for each program may have shed additional light on the effects of the standard test profile of prospective students. Unfortunately, this data element was not available, especially in light of the fact that nearly one-third of the programs profiled did not have a GMAT requirement altogether. Future study can also focus on the factors that affect tuition levels for non-business online programs, using the research design and methodology demonstrated in this study. Future research can also examine the differences in students' return on investment (ROI) for the programs, as for example measured by ratio of graduates' salaries to the tuitions they pay. Such a line of inquiry would help shed light on the value proposition offered by online MBA programs, not just in terms of the tuitions charged, but rather by the career and financial prospects attributed to the completion of the program.
